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(54)Titte: REAR PROJECTION SCREEN 



(57) Abstract 

A rear projection screen has a lens sheet or optical sheet which have an 
optical function such as tight condensation, light diffusion. The lens sheet or 
the optical sheet has at least two diffusion layers (diffusion portions) which 
are spaced from each other in a light transmitting direction as a whole. It is 
preferable to provide one of the diffusion layers on the surface on the light 
entering side of the lens sheet or the optical sheet which is provided at the 
position nearest to the light source and the other diffusion layer on the surface 
on the light exiting side of the lens sheet or the optical sheet which is 
provided at the position nearest to the observation side. Further, it is 
preferable that, among the two diffusion layers, the one near the light source 
side has a smaller light diffusion degree than the one near the observation 
side. Further, it is preferable to add different (in refractive index or in average 
particle diameter) diffusion agents to the diffusion layer near the light source 
side and the diffusion layer near the observation side. 



IC 



--IB 



BEST AVAILABLE COPY 



L . . . light s our co site 



(5 7) mj 






WO 98/03898 PCT/JP97/02546 

1 

w m m 

SiSlx ? y - > 

* * * ic£ £ l xm ^ t> ft* ^iSMx ? y - > {cgg-t s 0 
863k» ctDffioSiiMx^ y -yt Ltli> y ^ f-JW ? ? y u- hWe>& 

X * y - > jc ^ T tix tf C R T «k t) L TffiR L T 

fiSk pfcfllii LTIi, C R TOftfr t> K&S^n ^ x ? 4 Y><)\,^<0 

»? x ^ »J - >±*«-r (#B!¥5-1 7 3 0 94^&?R#I80 <f\ 
y - Ctififc 1 O.Opt. Soc. Am. Vol. 66, No. 11. Nov. 1976, 

"Speckle-free rear-projection screen using two close screens in slow 
relative motion" ) N U h lZimM£&M\zWi1m-f 



WO 98/03898 



2 



PCT/JP97/02546 



i ©#&i* N xom&t tzimi&&<D^mffl&zig-tz u > x> 

So 

*3^!©mi©#&ic:fci,>T. 4>tt< £&2o©&ffegB©9 5<Dl-3>tei/>x 
TV^iJ^o / >^<it>2o©fim2|5{iU>X>'--h©^®fcJ;^gp 

*IBB^©*2©«r»c*jv^Tx £ftffc«l:£&©U>X->- h jfcfcte^v'- 



WO 98/03898 PCT/JP97/02546 

3 

o t>tmm^m.^mm\m i i mammwmnz ns c t K ^ 
t> * tu amies i 2 K * 2 fn«»Htt?^»0D $ n s 



EI 1 li*!6*J§tc«fc * 
EI 2 «*»e^ic j; sigiggfx ? 
EI 3 te#2gHJ3K«J; S&jfigf* * 
EI 4 fi#f£H8{c j; siSiSSIX ? 
EI 5 tt^fSfllicJ: S »BS!x ? 
EI 6 \±*&mz <fc SiSiSSix * 
El 7 «k -SiS^x * 

EI 8 l«^(c«k SSiSMx * 



- ><dm i o^jfecDBai^-rEiT-* * 0 
u - >©m i ©njfc0j£-7jr*-Ei-e* 5 0 

- ><om 6 ©njfi^j^^-tEiT* 5 0 

199 AfcJ;tfEI9 B(**ft9|fi:J:«aiiaU* 'J->©I70»«t«tH 

ei i o im&m* xoimmzfKirw-eb 



WO 98/03898 



4 



PCT/JP97/02546 



©i8iii3r[S] (0®©^^fSj) tc^< £ 2o©j£ffcg|5l A, 1 B^Sft 
1 A. 1 BUU>X>- FOA^Ii (AftSD fc«fctffcb»J©^® (toft 

i C ^Tfitffegp 1 A, 1 B (i. RlT^^m^ J: 9 iz^<D^tmyt 

*%*M<D7gl<DmM<DBmiz±ti^ vyxf- Hc2o©ftifcgBi a, IB 



WO 98/03898 



5 



PCT/JP97/02546 



tfcSfJJO^jDS^^-r^O-e. &ifcS51A, 1 BcDrtSTC£l;<5i&te*&ffl5«-a- 

ft*S> ftffcSBl A, 1 Btil/>X5/- K0A3t«*J:CftfI*ll©*iilcR»t* 
C£#ff*U\i Cftli. ffittffl A. lBm®Ett$ft< LTftfl&OttoHT 



WO 98/03898 



6 



PCT/JP97/02546 



>*\s-isa>wv>$mt mn warn t z t *> izmm* * £ mt® 1 a jc 
maz nzmm\tmm 1 b ic»i$ nzmmvnm^wz 

^(«i»2 (J. Opt. Soc. Am. A Vol. 2. No. 12. Dec. 1985. "Diffraction 
analysis of bulk diffusers for projection-screen applications" ) {c|B«g 

-H2-1, 2-2, 2-3. ^X->- h *^(i^->- h 2 

-1. 2-2. 2-3. •••lc(iJ£fi:gB2 A, 2 B. 2 C. -Wt»nTl^ 0 

^»^2 A{i^ffliJ{c*tfiv>ttB{c:iBfi$tlA:U>X'>- h*^<i3fe 
^•>- h 2 - 1 ©AftM©^® (A*®) K&tf t,tLs ft»SB2 B te*|£<BiJ|c« 



WO 98/03898 PCT/JP97/02546 

7 

-U>X<>-K tfcli^fiSic7U^;i/U>xi/:iii/>^a7-u>X^ 

tt*. ttft*2A. 2B. 2C, «.©#ft % fc«fctf&ffcH52A, 2 B, 2C, 
£&tfcgpiA. ib. l c<h|H|fi|-e*^o-e N cc-eiiPlffl^Bg^Bg-t-^,, 

^ M M 

1 <z>£ttfl|f*BI 1 {c^jf! i OHioMc^LtfcOv m#<D u >X >>- h 
^4'5J?$ 5 mm® l/>Xi/- h 1 1 ©Ajfeffil 1 a fe J: C^tB3t® 1 1 blc*ft 

ensttfejg i OA^icfi oB^^sciicfc^^iaMx^'j-^i o^fp 

£JL*: 0 tt&ATfcSl 1 alcli. At^EI 1 a K&S-f* 7 lx*;H/ >xajfc.r 



WO 98/03898 



8 



PCT/JP97/02546 



Hum* mmmi. 5 3 5<o*7xe-xt 1 smm^^^ 5 0 0 

1. 5 3 50^7Xt*-XiLm I2-'Df<f --tt«©EM-B2 0**1* 

*** iiia 2 k^-t* 2 © zmcommiz ^1^0, 2o©u>x^-h®^- 

ft*tl!C2o©fflHi (***) #5H*LTttl*&ftT<,**. tt*>\ 2o©&ffc 

^5If$2mm07Wu>Xi/- h 2 1 <h> *V y ? ? i) Yfr 
lmm©U>f h 2 2 i^^^CilU 
OMS* * <j - > 2 0 *fHH Lfc 0 C© ? t> 7 >Xis- h 2 1 

*$Mmmttzmt< 1 5 o^m©fims2 oa^ml^ 

U>X>- h 2 2 (&fWS2 0 B) Micl^-ic^imSl 2 urn, Btt 

*1. 5 9©*«lf-X*0. 7 5fiSSB>SAS-**:o 



WO 98/03898 PCT/JP97/02546 

9 

mtttiTi^ mcit^xm cm mvmmwks * * y *#uii ciwi. 5 

1) *ffl^fco WttSl2/inu A9r*l. 5 9©«Hf-XiLT{i % 
tt«<fc*Iil («0 SK!©P B 3 0 1 1 (x*u>\£-X) *mut: 0 
tt*>\ COJ^fcLTfEMSftfcaSffi;** 'J - > 2 0 tc*f LtL C D *J 

«iWM2Ki*t-*2©5W6©«ttic#j6Lri3») % 3'-9<DI/>XS/- us* 

6tt««2mm07U**U>X5/- h 3 1 y ^ ^ij^ h ^ 

3 2£©p e mcS2g$ttfc;t?'; ^,i„< ^ , ; b _ h*6fc*«att!|*d*tt^» 

$ lmm©U>^^7-U>Xi/-h3 3i^ijfl^^;T 3 3Sia^^ >j-> 
3 0 *fBt L fee C © 9 t> 7 U *,H, >X > - h 3 l tz > © A:*;® 3 1 a ic 
^&SlUm, B^l. 5 3 5©#7*t*-X£4 5SS^#ifc£ii-*:Jp: 
$15 0 /£m©»IMI3 0 A*««Lfco **:£®^*,U3 2 {Cti N *©A*® 
3 2al:?^2lUm, ijfrll. 5 3 5©^7Xt*-X^4 511^ 
ZittzmZl 5 0^m©$m»3 OB^^Lyto 
ccr% 71/^;H/>Xi/-h31, ±M^ , ^^3 2*5<kC5U>f-^ J .5-_ u 



WO 98/03898 PCT/JP97/02546 

10 

KCBffiVl. 5 1) WiU *fc* J^ttgll^BWl. 5 3 5® 

^WttEa2lc*1-*20^fc03gJBic»^LT*5»}^ 2^©1/>X>>- Hc2 
lo(*^<|iJic«fci£^fl[a{cEiB$tlA:b>X->- ho^ffi 

t>^5|[J 2 mm®7 U >X->~ h 4 li, # >J y ^ ? y U- 
£tt<5JP$ 2 0 O/im07-f ;U4 2 a <DWMlz&B%i, >X4 2 b^KSLfcU 

fco C®9^7l/Ml/>Xi/-h4 1i:ii, *©A3feffi4ii alexias 1 1 
x/m N BHWl. 5 3 5©#9* hf-X*3 5HH&Mfc£.«*:j($ 1 0 0 /*m 
<Z>fttfcJg4 OA^ML/:, ifcum i 7-l/>X->- h 4 2®:^ ;UA4 
2 a (&SfcS4 0 B) Kit. rtSBKi^— Ic^tiS 1 2 **nu B«f*l. 5 9© 



WO 98/03898 PCT/JP97/02546 

11 

rank* 9 ? mm mmmi. 5 n *m*ito w-mmi ium 

Etimi. 5 3 5<D#5*t*-X£LTI;U S^A'ar-f --*±®{©EMB 2 0 
*B^fco $bi:> WS12/im, 1^1. 5 9«D#«tf-X£ LTIt 
E&ft&im ($0 S5!©PB30 11 UfU>k'-X) £fflWc 0 ttfc. U> 
*-4 l .*7-U>X'>- h 4 21*. &mv>X4 2 bOiS!^cDS!(c^Lii*n^ 
UV (£*«) KftttMttttfcttEB WF*!) ®{bMlli(C7>fyl/A4 2a«- 

*£:fc\ C€>«fc9tcLT^$n^iSMX^ 0 LT L C D 

* 9 * \z «k 0 B*&#£&ltf L TWfcCDfMflfcfr •> fciC^ i< i/ - > 3 >a< 

m&mim2iz^irm2<Dmm<DMmizttfcLTi3t)^ 2o©u>x:>- hc2 

lo{i^Mlcftt)i£^fflff(ciEK*n^lx>Xv'- hOU® (7l/^;bU>X 
h©^® (u 7-u>x*>- htb^ci) iciS:ttt>ttTV** 0 2o 

b<i5l?$2inm07L/^;H/>X > >- h 5 1 # 'j ^f-^M 9 9 "J b — 
£>tt<5J££ lram01/>f+a7-l/>Xy- h 5 2 <t£*a*£-fc>-t*Tj8iaMX 
^'J->5 0^8l!Lfce C©9^7 U*;Ub>Xb- h 5 1 Kli. *<DAltffi 
5 1a K^&g 1 1 & rru ®^ 1 . 5 3 5©^7X t*-X£ 3 5®:Bgftftifc 



WO 98/03898 . . PCT/JP97/02546 - 

12 

ZittzmZ 1 0 Qvmomms 0 A&B&,Ltz 0 *tzls>*-**.7-l>>X<s 
- b 5 2fdti N ^©ai^®5 2 bJC^^Sl 2 izm, J31W1. 5 9©W«{k" 
-X£l 2. 0fiS«#ffc<*-fr*:J5£$ 10 0 #m<Di£ffcJi5 0 B^BfiSLfco 
CCC\ 7U^;H/>XJ/- h 5 X^^XlK/y^^-^-VyX^- Y 5 2©g 
Vit LTl*. ffi^b^xm (80 9 * »J *«HB ,(JS9r^ 1.51) 

tm^tzo ^&&1 1 fim^ BJf*l. 5 3 5©^7 7h'-Xi LTI^ 

&'nf^ --ih^OEMB 2 Ofcffl^fco £ £lc. 1 2 ^ m. JStfr 

5 9©W&t*-X£ LTIi, ffit^flf («0 S¥<DP B 3 0 1 1 (Xf 

ttfc. C©«fc9tcLTfEKSftrt:i8iaMx? U ->5 0K:*fUTLCD^a 

mMmi*M2Kttm2<Dm&ommzLMfcL-ci3t)^ 3^<du>x>- bis* 

£te<5J?£ 2mra07 U*;Ul/>X->- h61is # U ^ U U- hri^ 

£&<SJP$ 2mm©iI/^^6 2 <ix 7 U^>»UU>X'>- h 6 1 t^ffi/"?*^ 
6 2 <heDR8(wKfi£ nfctf'J y 9 9 x ) U- h^£te*J£$ lmm<Dl/>f 

*^-U>X->- h 6 3i^rffl^^-arT3iaMX^ 'J->6 0£ft^L*io 
;0^^7U*;l/b>X>>-h6 ltcli. *-©A3fc®6 1 alc^&gl l#m N 
JB*r¥l. 5 3 50^7Xb-X*3. 5M*Sl$:ftifc$-y-A:ff£ 1 0 0 ^m©£ 



WO 98/03898 PCT/JP97/02546 

13 

MBOAtmfc, *fc£iB/«**6 2lctt^ *©A*iB6 2aicspj^tt 
HUm, SJf$l. 5 3 5€^77t'-X^3. 5aS«^ft$«A:ff« 
10 0 timvmmQ 0 B*JBfifcLfc, ?t»lCU>f+ J .7-U>Xy- h 6 3 
CfcU ^(DA3fei6 3alc^l3 0//m, B*f*l. 4 96DW«fc:-X£ 

5. 0M^lk$*fcJi[*3 0 0/em©i«W6 0C*«j«-Lfco 

7WU>Xi/-h61 N il^l/62fc.kc)tl/>^ i 7-i / 
>X>- h 6 3©g#<t LTfi. fl3tffc*m («o ftoifflBgji * * i) Am 
ftCB*r*l. 5 1)*JBMfc 0 WrtMHi tfm% H| Wl> 535© 

¥fcJ&&3 Onm, «r*l. 4 9«D#*lf-X£ LT(*. mcit&xm (#) 
iSlOXCOl iT9*)A\£-70 &m^tza 
t£i3 - ? lc L Tf^KI* ttfeiSiaMx * y - > 6 0 lc*f L T L C D fu *> 

»7<P*tfcW 

B 9 A ££051 9 B im«CJ:sa«Bx * U - >©S&7 OXilfl&Kj-H 
>XS/-Mc2o®WW| (ttftflK) tf^LTRtt&n-O,**. 2o© 

u ~ H* N btt£J££ lmmCl/>f+a7-l/>X«>- 1-7 2, 8 2 t&Ztl? 

*UB*^*raaaax^';->7 0. so^ku, H9A*jj:of|g9Bic 

^^9^ iSiaMX^ 'J->7 0. 8 0(^ 7l/^U>Xy-h7i, 8 1 



WO 98/03898 PCT/JP97/02546 

mvmmwks ? * v »®m mmmi. si) ^^nf M L/:^a 
m&*v®mm<Dffl&$temAzitt:mm (&iwg7 0A) estreat c 

**7l/**l/>X*-h8 1tt. ^d«»tt«lcJ:e) % fOAJfeES l ale 
9%Oipi4tt84i J: CFBm«ttmi«5»fk» -tffcifttWl 8 0 A L A: 2 M 

So 

&»*7 o a, 8 o Aimmznzmmt lt^ ow-mms o * 

m. fl*?*i. 4 9®7^ "J,H:-X Cttfcflafcx* BXC 0 IK 
^ttffl 1 tfiru Wr*l, 4 9©T* >J;Hf-X (X*fl#ttllMBX) N CD 

GB2 10) N 1 2 * nu fl*f*l. 5 9©Xf-U>h-X 

^XH (#) B 3 0 1 1) x O^O^fmil,^ 

CCT% cnt,®7!»M®0&t«!J« N 7U^H/>Xy-h7 1, 8 1 <Dftft 
m 7 0 A, 8 0 AKfc^Tfca 1 J: o ttWHTWDLfc. 



WO 98/03898 PCT/JP97/02546 

1 5 



m i 



• 


fit tfc &\ <o m m 


fit He @ © 


a m m 


1 umm 


I££ (mm) 


XCOl 2. 5 t 


2. OP 


• — 


XCOl 1. 8 t 


3. OP 


,' — 


XCOl 1. 8 t (2) 


1 7 P 




0. 2 


MBX l. 8 t 


1. 1 5 P 




MB X l. 8 t (2) 


9. OP 




0. 2 


EGB 1. 8 t (2) 


6. 8P 




0. 2 


EGB 2. 5 t (2) 


3. 4 P 


9 y t » 


0. 4 


PB3011 1. 8 t 


0. 1 7P 





tt*JJ3*lte*HT* UAQcDnH (fltfLtf TXCO 1J ) OSfl||c#»n 
fctt* T2. 5 t J ) (i7U*^U>X>>- h 7 1, 8 16Dg#©J?<* 

(mm) cncUV^tai»|lteJ;0»«Lfc7U*Al/>X»D« 
0. 2mm£^;L/d?£a<7 U >X^- h 7 1. 8 l®Jg£<h£«5 0 
COJ:-5tt»t©« (mm) I~l. 8 tj ) O^JH&tfS 

r (2) j *ossaD#j*<flsaD$n*7i/*^n/>x2/- kd«#*<2Jb 

(P) ttaWt-C*«#U^^y^^yu-M0 0JUM5 (lOOg) 

*;UU>X->- h 7 1. 8 1 iTOic % ttS^ii («o $5!©it®«tty * * 
')Jl>mm CH*f*l. 5 1) U>f*a7-L/>Xy-h72, 8 2® 



WO 98/03898 PCT/JP97/02546 

16 



****-t/>*7 2. 8 2tett.-*©ttoW7 2b. s 2 b \zm&<ow-mm 
**&mrm<Dmm*anisittzBz e o o amcommi ob, so 



*4b\ j£fWI7 OB, 80 Blcm*ft«ttftft|£ LTtt, 1 * 

nu ami. 5 3 50^7^t-X (^dt^-^83EMB20) , 
(D¥^Sl7/zm N ami. 5 3 5®yf7Xt'-X ($2/< D h-^ 
EGB2 10) „ (D¥*tJ&&3 0 Am, ami. 4 9®7^ 'J;bk*-X (ffiS 
Yt*I* (80 *XC0 1) 4±IBK^^<n^-ittttEGB2 10i*6 : 
1 fc© (XC01+EGB-1). * AO^JfcE£*rt*i: 

« <*) «XC01i±EJK^o^-itt«EGB215Di*2 : 3©S.J£ 
•W^**fc|>© (XC01+EGB-2), ©3*©^m^*ffl^te 0 

CCT> C ft &<DftM<I>© JttHWfi. ^f+^-^Xy- f. 7 2, 8 2 
©i£tfc/g 7 0 B . 8 0 B Kft© £ 3 tMTU, L ^ o ffcfc^ ±e<DJMS<3 
©ttttt«©5l3. ±IH<I>©££^i£ (ft) «x C 0 1 *±E*S/<of^ - 
^tt«EGB2104*6 : 1 ©W^T-jR****: TXCOl+EGB-lj * 
SiHiLTs C© rxC0 1 + EGB-lJ E G B 2 1 0©*&*2. 

0PiL^ o *LTffe©±iB(D > <2>*£eK3inro<z>*Ktt % *©am*»J*X#* 

n*r/>^*»9-i/>xs/-h4±E«nc^ rxcoi 2. 5tj© 7 
^^>'^^>X^-hi^^^t>^/iiSii^x^';->©y•^' >a< N j- fe rxc 

oi + EGB-u ©u>f-* A 7-u>xi±ie rxcoi 2. 5tj©? 

0. 2&rt) ittSiaKBBBLfco 

7-l/>X«>-h72, 8 2£# qanntf) rtT?tt*^T«jHl7 * >; - 
>7 0, 8 0^U -©J:-5icLTfW$n/l:**©«M!x^iJ->7 0. 



WO 98/03898 PCT/JP97/02546 

1 7 

^m^t>n/co 4'^>::tu '>>^u~-/ 3 offis) 
T5J iU TOJ £ LT6©pgTfFfl5Lyto 



W ° 98/03898 . PCT/JP97/02546 

18 



eg 



■ft) 

- * 



LO 



LO 



•tt; 

■K 



CM 
I 

CO 

o 
+ 

r— f 
O 

o 

X 



I 

CQ 

o 
+ 

O 

X 



•*0 



ID 



•wo 



in 



co to 



CM LO 



CO 



CM 



cm I I cm 



W j CM [ CO I © 



^ I CM I I o 



CM I CO I CM 



CM ^ CM 



co I I co 



<*0 
•K 



LO 



CM I I CM 



co co 



LO 
CO 



o 
o 

X 



CO 



o 
o 
X 



CM 

CO I <+-» 
CO 



o x 

O OQ 

x fa 



CO CM CO J O 



^ N O 



TT I CM I CO I rH 



TT I CM I TT I rH 



co th 



CM 



CO 



X 



CM I CM I OO 



OO LO 

• I • 

H I CV3 I H 

o 

CO I CQ I CO 

O O CQ 

W I W I d 













A 












T\ 






P 






CO 


lO 






CO 


CD 


CM 


lO 








CQ 


CQ 




O 


O 


E 


W 


W 




-0 








t 


o 


o 




o 


o 




X 


X 



K 
I 

!u 
K 



I I 

CQ CQ 



CQ O 

S o 

W X 



o 



.6 

© 

co 

v ' 



o 
o 
X 



21 



X 
I 



X 

QQ 



CI 

LO 

CO T-I 

in 

t-i ai 
6 

»- X 

J ^ 
K 

K 

•• o 

CQ CO 

O CQ 

W Qu 



WO 98/03898 



PCT/JP97/02546 



tiQ+ztimi±ix¥®mk3 Ofim, mmmi. 4 907^ u^t--x (&& 

«*) MXCOl) £/Bl,\ «HK«lciE^i/>^+*9.-u>XS/-h 

^u-'> 3 >^©^feck^g$ cm*) *<'bz<K*b^om&m^t> 
tit: (mx.ii. ^mmkmm^L^ tmbx 1. 8 1 j £ rp b 3 0 1 1 

1. 8 tj iomiT?©fi«(Dg^|ia) 0 -c^, Cn «SiR{H>JlCi£l ( >U>^^ JX 7- 
U>X«>-h (LL) t-^^tlS&t^JC^^^/jN^i,^ *>>^u~> 

»<*U* TEGBJ <b TEMBJ &®n?®ffffo2AM0 • tt*>\ 
**5-l/>Xs,-h (LL) fc^*n*SJflM©¥lWafc:HLT«i. EG 
B2 10 (TOtt«17/!m) i EMB 2 0 (WtWll^m) &©H N ftic 

fc*>\ ±§2*2©ffMie**x&»i % 7U^;H/>X«>-h (F L) <Dm^i>W 

nam 



WO 98/03898 



2 0 



PCT/JP97/02546 



Otftff 9 0 B) lea, rtflSfc^-icsp^ttax ! ^ h#w - 1b 5 g ^ 
CCt% 7 1/**1/>X*- h 9 l*U:0fU>****-L,>X5,_ h 9 2© 

lti*. fl*<fc«* («o Kowm^ * * u j* cm* 1 . 5 

* ^ :^9l:L TfttM $ ftttHS* * y - > g 0 |c* L T L C D * a i? 



WO 98/03898 PCT/JP97/02546 

2 1 



Sfc <D 15 



£ 5 ie<KoiSi§S?7; ? y - > c 
BiTS5tfitt:<0U>X->- h<Oo*><0'pt&< b*>lr>\t'pKi £ 



WO 98/03898 



22 



PCT/JP97/02546 



memo 1/ > X -> - h * fc 2/ - M*£# i L T4>tt < t h 2 o ottft 

2 \zm 2 tttu»Rtft?4<mi *n5ciic«kt>^$tu me* 1 mm 
wmrtmm i <omtxmt>m\u mvm 2 fttfcttm^iiufH* 2 g# 



WO 98/03898 



PCT/JP97/02546 



1/6 



ic 



I A- 



IB 



ft 

-a 
m 



F IG. I 



2 A 



ft 

m 
m 



F 



2C- 
1 



Z-Jr 

I G. 



2-2 



2B 



WO 98/03898 



PCT/JP97/02546 



2/6 



I OA 




F I G. 3 

20 A 20 B 




20 



F I G. 4 



WO 98/03898 



PCT/JP97/02546 



3/6 



30A 30 B 




30 

F I G. 5 




F I G. 6 



WO 98/03898 



PCT/JP97/02546 



4/6 




61 63 62 



60 

F I G. 8 



WO 98/03898 



PCT/JP97/02546 



5/6 




7I_^72 
F I G. 9A 




81 82 

> — ^ ' 



80 

FIG. 9B 



WO 98/03898 



6/6 



PCT/JP97/02546 



90B 




F I G. IO 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. Cl6 G03B21/62 

According to Inte rnational Patent Classification (IPQ or to both n ational classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (clasaification system followed by classification symbols) 
Int. CI 6 G03B21/62 



International application No. 

PCT/JP97/02546 



"Tjsftjrwatss' Koho m — — * *- — » ««« 

Kokai Jitsuyo Shinan Koho 
Toroku Jitisuyo Shinan Koho 



Electronic dau base consulted during the international 



1^*2^ ^"f^Vf iBduded in ,he field * 
1971 - 1997 
1994 - 1997 



search (name of dau base and, where practicable, search terms used) 



|C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 
X 

P, x 



Oution of document, with in dication, where appropriate, of the relevant passages 

JP, «- 15780, A (Kuraray Co., Ltd.), 
January 19, 1996 (19. 01. 96), 
Fig. 5 (Family: none) 9 

m P ' 2~ X JJ22 3r A (T °PP an Printing Co., Ltd.), 
May 2, 1997 (02. 05. 97), 
Page 4, lines 3 to 7 (Family: none) 



D Further documenta are liated in the continuation of Box C f""| 



Relevant to daim No. 
1-12 



1 " 12 



Special categories of cited documeots 
" A " fo^Tpa^ 

•E" earlier documeot but published oo or after the i otemational filing dale 
"L" document which may throw doubts oo priority claim's) or which is 
sX^ 8 ?ass% e cfner ,,0 ° *" ^^" ^"^ 
° me«T CDl Wfcni0g 10 " oral dJ **«"«. «e. exhibit!©, or other 
gg^^^^ ^ ^rn.tlooa) fllingdatc but later than 

Date of the actual completion of the international search 

October 21, 1997 (21. 10. 97) 



See patent family annex. 



J Name and mailing address of the ISA/ 

Japanese Patent Office 
I Facsimile No. 

Form PCT/IS A/2 10 (second sheet) (July 1992) 



l£Jl?^2S M, f ?• P"*>«iffc«^»'««r the loieniattoaad filing dateor priority 
£Z2£Z? lB y flict w £ ! k f «WHcatlo. but cited to uodenuad 
the priadple or theory uaderlyiag the invention 

*~ f^S eat M° ( V"™ 1 *' «««vaoce: the claimed Invention cannot be 
S2If SS^.i? 0 ^* 1 ° r considered to involve an inventive 

step when the documeot is token alone 

~ Y " f^51" t H°L P, . ,liC JJ ,ar re,e r"«I. * e invention cannot be 

considered to involve to inventive step when the documeot is 
combined with one or more other such documents, such combina Uon 
being obvious to a person skilled in the art 

"«V document member of the same patent family 
Date of mailing of the international search report 

November 5, 1997 (05. 11. 97) 

Authorized officer 



Telephone No. 



®&ta&n& Ihwhmhm pct/ j p 9 7/0 2 5 4 e 



»Wo«r*»iF©»«l (®Bgtt##*g (I PC) ) 
I PC G03B2 1/6 2 



feft/jxpHH^ (SBS^-Wa (IPC) ) 



IPC* G03B2 1/ 62 



a*a^ffl»f58ii« 1 9 2 e - 1 9 9 7 «e 

B*m£Mnmmst'jm 1 9 7 1 - 1 g 9 7 s 

B*®e8£ffl»rS&2$S 19 9 4-1997* 



4lfflXiK«D — 

X 



P. X 



5 P 9 Jr l iJi°i«- - 2. 6fl. 1 9 9 7 (0 2. 0 

5. 9 7) . S4I. 3S3n"-3r 7 fr (7r ; y-ttL) 



1-12 



SBSSSSS-SSTLfcB 2 1. 10. 9 7 



U*®ft#/f (I s A/J P) 
1 o o 



05.1 1-97 



ttftrrwv («PB<o**ea) ->j 2 h I 9 3 1 3 

«SSS*f 03-3581-1101 f*9« 3230 



U3PCT/ISA/2 10 ( 1 9 9 2*73) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

OflMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ gray scale documents 

Klines or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: — 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



